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0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 9 May 1975, after the draft finalized by the Alloy Steels and Special 
Steels Sectional Committee had been approved by the Structural and 
Metals Division Council. 

0.2 This Indian Standard, first published in 1969, has been revised based 
on the experience gained since then to cover certain new grades of 
steel and to incorporate modifications with regard to inclusion content 
in steel and allowable limits for surface defects in wire and wire rods. 
0.3 For the benefit of the users of this standard, particulars to be specified 
by the purchaser while ordering these steels are given in Appendix A. 

0.4 This standard contains clauses which call for agreement between the 
purchaser and the manufacturer. Such clauses are 3.1, 6.1, 7.1, 9.1, 11.3, 
11.4, 12.1, 13.1.1 and 13-3. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, expressing 
the result of a test or analysis, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard covers the requirements for carburizing steels in the 
form of bars, tubes, wire rod and wire for use in the bearing industry. 

2. SUPPLY OF MATERIAL 

2.1 General requirements relating to supply of material shall conform to 
IS : 1387-1967f. 



♦Rules for rounding off numerical values ( revised). 

tGeneral requirements for the supply of metallurgical materials (first revision ). 
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3. MANUFACTURE 

3.1 The steel shall be made by electric or any other process approved^ by 
the purchaser and shall be fully killed. 

3.2 Sufficient reduction and discard shall be made from each ingot to 
ensure freedom from piping, segregation and other harmful defects 

3.3 The material may be conditioned to remove injurious surface defects 
by scarfing, machining, chipping or grinding at a suitable stage during 
reduction from the ingot to the finished size. 

4. CHEMICAL COMPOSITION 

4.1 The ladle analysis of steel, when determined in accordance with 
IS : 228 ( Part I )-1972*; IS : 228 ( Part II )-1972|; IS : 228 ( Part III J-1972J; 
IS: 228 (PartIV)-1974§; IS : 228 ( Part V )-1974||; IS: 228 ( Part VI )- 
1974H ; IS : 228 ( Part VII )-1974**; IS : 228 ( Part VIII )-1972fh and IS : 
228 ( Part IX)-1975JJ, shall conform to the requirements as specified in 
Table 1. Determination of copper and vanadium shall be made in 
accordance with IS : 228rl959§§. 

4.1.1 Elements not specified in Table 1 shall not be added to the steel 
except when agreed to for purposes other than finishing the heat and shall 
not exceed the following limits: 

Chromium 0'20 percent 

Copper 0*25 percent 

Vanadium 0*05 percent 

4.2 Product Analysis — The permissible variation in the case of product 
analysis frcm the limits specified in Table 1 shall be as given in Table 2. 

♦Methods of chemical analysis of steels: Part I Determination of carbon by 
voluometric method ( for carbon > 0*1 percent ) ( second revision ). 

f Methods of chemical analysis of steels: Part II Determination of manganese in plain 
carb n and low alloy steels by arsenite method ( second revision ). 

•{Methods of chemical analysis of steels: Part III Determination of phosphorus by 
alkalimetric method ( second revision ). 

§Methods of chemical analysis of steels: Part IV Determination of carbon by 
gravimetric method ( for carbon^ 0*1 percent ) ( second revision ). 

HMethods of chemical analysis of steels: Part V Determination of nickel by 
dimethylglyoxime ( gravimetric ) method ( for nickel > 0*5 percent ) ( second revision ). 

^Methods of chemical analysis of steels: Part VI Determination of chromium by 
persulphate oxidation method ( for chromium ^ 0*5 percent ) ^ second revision ), 

♦•Methods of chemical analysis of steels: Part VII Determination of molybdenum by 
a-benzoinoxime method ( for molybdenum > 1 percent ) ( second revision ). 

•(-(■Methods of chemical analysis of steels: Part VIII Determination of silicon by 
gravimetric method ( for silicon > 0*1 percent ) ( second revision ). 

tjMethods of chemical analysis of steels: Part IX Determination of sulphur in plain 
carbon steels by evolution method ( second revision ) . 

§§Methods of chemical analysis of pig iron, cast iron and plain carbon and low alloy 
steels ( revised ). 



TABLE 1 CHEMICAL COMPOSITION 

(Clauses 4.1, 4.1.1**/ 4.2) 



Oi 



Grade 

[>*IS: 1762 

( Part I )- 

1974*] 

(1) 
14C6 
28G6 

17Mn5Cr4 
20Ni7Mo2 
20NiCr2Mo2 



Constituent, Pebcent 



Carbon Manganese Silicon Sulphur Phosphorus Nickel 



(2) (3) (4) (5) (6) (7) 

0-10-0-18 0-40-0-70 0-15-0-35 0-025 Max 0'025 Max — — 

0-25-0*32 0-40-0-70 0-15-0-35 0-025 Max 0*025 Max — — 

0*14-0-19 1-00-1-30 015-0*35 0025 Max 0*025 Max — 0'80-MO 

0-17-0-22 0-40-0-70 0-15-0-35 0-025 Max 0*025 Max 1*65-2*00 — 

0*18-0*23 0*70-0-90 0*20-0-35 0-025 Max 0*025 Max 0-40-0*70 0*40-0-60 



Chromium Molybdenum 
(8) (9) 



<3-2(M)'30 
0I5-0-25 



68 



♦Code for designation of steels: Part I Based on letter symbols. 
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TABLE 2 PERMISSIBLE VARIATION FOR PRODUCT ANALYSIS 

(Clause 4.2) 



Constituent 


Maximum Specified Range 


Variation 




Percent 


Percent 


(1) 


(2) 


(3) 


Carbon 


— 


±0*02 


Manganese 


— 


±0'03 


Silicon 


— 


±0*02 


Sulphur 


— 


+0*005 


Phosphorus 


— 


-J-0-005 


Chromium 


— 


±0*03 


Nickel 


J Up to and including 0*70 
| 1*65 up to and including 2*00 


±0*03 
=t0*05 


Molybdenum 


I Up to and including 0*20 

] 0*20 up to and including 0*30 


±0*01 
±0*02 



5. CONDITION OF DELIVERY 

5.1 The steel shall be supplied in hot rolled, hot rolled and annealed or 
cold finished condition. 

5.2 The steel shall be free from excessive scale, surface irregularities and 
internal stresses which might interfere in machining operation. 

5.3 Bars and tubes shall be supplied with the ends cut square and free from 
burrs. 

6. MICROSTRUCTURE 

6.1 The material shall show a well formed and uniformly distributed 
pearlitic structure and shall be free from harmful ferrite banding. The 
permissible degree of banding shall be as agreed to between the purchaser 
and the manufacturer. 

7. HARDNESS 

7.1 The hardness of steel in the annealed condition when tested in 
accordance with IS : 1500-1968* shall not exceed 200 HB unless otherwise 
agreed to between the purchaser and the manufacturer. In the case of 
wire rod of cold heading quality, maximum limit for hardness shall be as 
agreed to between the purchaser and the manufacturer. 

♦Method for Brinell hardness test for steel (first revision ). 

6 
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8. INCLUSION CONTENT 

8»1 Inclusion rating of the steel shall be determined in accordance -with 
IS : 4163-1967*. The worst field of each inclusion from each specimen 
shall be recorded as a rating for the specimen. The inclusion rating of the 
specimens shall not exceed the following limits : 

Oxide Slag 

4 4 

Note — The average values of inclusions in such steels are, normally, within half 
the values specified above. 

9. SURFACE DEFECTS 

9.1 Surface defects shall be kept to the minimum, subject to mutual 
agreement between the purchaser and the manufacturer. In the case of 
wire rods and wire, the allowable depth of defects including seam shall not 
exceed 0*13 mm for sizes 12*7 mm and above, and 0'08 mm for sizes below 
12*7 mm. In the case of bars and tubes, the depth of surface defects shall 
not exceed the limits specified in Table 3. 



TABLE 3 SURFACE DEFECTS FOR BARS AND TUBES 

All dimensions in millimetres. 





Dimensions 




Surface Defects, per 


Side, Max 


Ovei 




Up to and 
Including 


*\ 


Hot Rolled 


Annealed 


Cold Finished 


(1) 




(2) 
25 




(3) 
0-30 


(4) 
0*38 


(5) 
0*30 


25 




50 




0'43 


0*56 


0*38 


50 




75 




0-64 


0-76 


0-64 


75 




100 




0-89 


1-14 


— 


100 




— 




1*40 


1-65 


— 




Note ■ 


— Turned or 


peeled 


tubes or bars shall be 


completely free from these defects. 



10. GRAIN SIZE 

10.1 When tested in accordance with IS : 2853-1964f, austenitic grain 
size of steel shall be 5 or finer. 



♦Method for determination of inclusion content in steel by microscopic method. 
f Method for determining austenitic grain size of steel. 
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11. DIMENSIONAL TOLERANCES 

11.1 Unless otherwise specified, dimensional tolerances for hot rolled bars 
and wire rods shall conform to Grade 1 tolerances of IS : 3739-1972^. 
Pimensional tolerance for cold finished bars and wires shall be as given in 
Tables 4 and 5. 

TABLE 4 TOLERANCES FOR GOLD FINISHED BARS 

All dimensions in millimetres. 

Dimensions Tolebance 

, a : . 



Over Up to and 

Including 

(I) (2) (3) 

— 38 +0*13 

38 63 + 0-15 

63 100 -t-0'18 
Note — No minus tolerance is allowed. 



TABLE 5 TOLERANCES FOR WIRES 

All dimensions in millimetres. 





Dimensions 


Over 

(1) 




Up to and 
Including 

(2) 
2*44 


2-44 




6-86 


6*86 




19*00 



Tolebance (Total) 
mm 



(3) 
0-05 
0*08 
0*10 



11.2 The dimensional tolerances for tubes shall be as given in Tables 6 
and 7. 

11.3 Tolerance on Length — The length of bar and tolerance on length 
shall be as given in IS : 3739-1972*. In the case of tubes, the requirements 
shall be as agreed to between the purchaser and the manufacturer. 

11.4 Tolerance on Straightness — Unless otherwise agreed to between 
the purchaser and the manufacturer, the deviation from the straightness 
shall not exceed 1 mm per 750 mm length. 

12. SIZE AND WEIGHT OF WIRE AND WIRE ROD 

12.1 The size and weight of each coil shall be subject to agreement between 
the purchaser and the manufacturer. 

♦Dimensional tolerances for carbon and alloy constructional steel products. 

8 
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TABLE 6 TOLERANCES FOR HOT ROLLED TUBINGS 

( Clause 11.2) 



Dimensions, mm 

, A ■ 




O.D. Tolerances, 


mm Wall Tolerance 
Percent 


Over Up to and 
Including 


— 762 




=fc 0*38 


±5 


76*2 101*60 




±0*51 


±5 


101*60 146-05 




± 0*5 percent 


±5 


146*05 — 




r±r 0*5 percent 


±7*5 


TABLE 7 TOLERANCES FOR COLD FINISHED TUBING 






(Clause 11.2) 






All dimensions in millimetres. 




Dimensions 




Tolerances 


Eccentricity 


Over Up to and 
Including 


( -f plus ) (—minus ) 


r — A, . . ^ 

(4-phis ) ( - — minus ) 


(1) (*) 


(3) 


W 


(5) (6) 


— 44*45 


0*25 





0*25 


44*45 76*2 


0*30 





0*25 


76-2 — 


0*36 





0*30 



13. SAMPLING 

13.1 Sampling for Chemical Analysis — The ladle analysis shall be 
supplied by the manufacturer. If the product analysis is required by the 
purchaser at least one sample product shall be taken from each cast. 

13.1.1 For product analysis the selection of samples shall be carried out 
in accordance with ' Indian Standard methods of selection of samples 
for alloy steels ' ( under preparation ) . 

Note — Until this standard is published, the selection of samples shall be as 
agreed to between the purchaser and the manufacturer. 

13.2 Sampling for Hardness in Annealed Condition — One sample 
shall be taken from each size of each heat-treatment batch representing one 
cast. If the material is continuously heat-treated, one sample shall be 
taken from every lot or part thereof but at least one sample from each cast 
shall be taken. 
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13.3 Test for Inclusion Rating — A minimum of six samples representing 
the top and the bottom of the first, middle and last usable ingots shall be 
taken for test. The samples shall be obtained from 100 X 100 mm rolled 
or forged sections. Tests may be conducted on smaller or larger 
sections subject to mutual agreement between the purchaser and the 
manufacturer. 

14. RETEST 

14.1 Should any of the test pieces fail to pass any of the tests specified, 
two further test samples shall be taken for testing in respect of each 
failure. In case of product analysis, the new samples shall be taken from 
different pieces from the same cast. In case of physical tests, the new 
samples shall be selected from the same he at- treatment batch. Should either 
of the retests fail to meet the specified requirements, the batch represented 
shall be deemed as not conforming to the standard. However, if the 
failure is in respect of physical tests, the batch may be further heat- 
treated and offered for further testing. 

15. MARKING 

15*1 Each bar or tube ever 50 mm diameter or the equivalent cross- 
section shall be stamped at one face with the cast number or any other 
identification mark by which the sample can be traced to the cast from 
which it has been made. 

15.2 Bars and tubes of 50 mm diameter and below, and wire rods and 
wires shall be bundled as agreed to between the purchaser and the 
manufacturer. The metal tag attached to each bundle shall be marked 
with the grade of steel, cast number, size, weight and number of pieces. 

15.3 The material may also be marked with the ISI Certification Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standard Institution ( Certification Marks ) Act and the Rules and Regulations 
made thereunder. The ISI Mark on products covered by an Indian Standard conveys 
the assurance that they have been produced to comply with the requirements of that 
standard under a well-defined system of inspection, testing and quality control which 
is devised and supervised by ISI and operated by the pioducer. ISI marked products 
are also continuously checked by ISI for conformity to that standard as a further 
safeguard. Details of conditions under which a licence for the use of the ISI Certifica- 
tion Mark may be granted to manufacturers or processors, may be obtained from the 
Indian Standards Institution. 
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APPENDIX A 

( Clause 0.3 ) 
INFORMATION TO BE SUPPLIED BY THE PURCHASER 

A-l. BASIS FOR ORDER 

A-l.l While placing order for carburizing steels for use in bearing industry, 
the purchaser should specify the following: 

a) Type or grade designation; 

b) Method of manufacture; 

c) Size; 

d) Length; 

e) Condition of delivery; 

f) Test report; 

g) Mode of packing; and 

h) Special requirements, if any. 
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gUANtITT 


Unit 


Sr.uaoL 




Lenjih 


metre 


m 




Mui 


kilogram 


M 




Time 


second 


B 




Electric current 


ampere 


A 




Tueri&udynamic 


kelviD 


K 




temperature 








Luminous iniciisity 


caadela 


cd 




Amount of m Lulu nut 


mole 


11 ml 




SupplcmuULrj UuJtf 








QUANTITY 


U.NI 1 


Symbol 




Plane angle 


radian 


fad 




Sniid aiieie 


iteradian 


if 




Dtrifed TJoiU 








QUANTITY 


Unit 


Stmuol 


Definition 


Poroe 


qcwiod 


N 


IN => 1 tjj.mis 1 


BnerGj* 


joule 


J 


1 J =1 s,m 


Power 


watt 


W 


L W - 1 Jjs 


Flux 


weber 


Wb 


1 Wb = i V.I 


Flux density 


t«]9 


T 


1 i m 1 Wb.'ru 1 


Frequency 


hertz 


Mi 


1 He = 1 c/i (s- l j 


Electric conductance 


siemem 


S 


IS =1 AJV 


Electromotive foJ"L.e 


volt 


V 


IV - 1 W.A 


Pressure, streu 


OSscal 


Pi 


1 Pn - 1 N/m" 
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AMENDMENT NO. .£ JANUARY 1986 
TO 



IS:5489-1975 SPECIFICATION FOR CARBURIZING STEELS FOR 
USE IN BEARING INDUSTRY 

(First Revision) 

{Bxge 9, clause 13.1.1 Note) - Substitute the 
following for the existing clause: 

1 13 .1.1 R>r product analysis, the selection of 
samples shall be as agreed to between the purchaser 
and the manufacturer. f 

(SM)C 19) 

Reprography Unit, ISI, New Delhi, India 



